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1. INTRODUCTION
This is our 5th year of winter monitoring. Starting in January 2001 we set out to collect 
long term winter nutrient data. Nutrient availability in these 14 stillwaters is used to look 
into the productivity of the waterbody. Bank-side water samples are taken for nutrients 
(Nitrogen and Phosphorous) and chlorophyll. A YSI multi-parameter sonde measures 
temperature, pH, specific conductivity and dissolved oxygen (% saturation). The 
environmental issues associated with each stillwater are summarized in the table below.
Table 1. Criteria used for stillwater targeting decisions
Mere Issues:
Status Access Nutrient
Enriched
Sediment
Issues
Water
level
Alien
Species
Grazing/
erosion
OAKMERE SAC ✓ Increasing ✓ / ✓
ROSTHERNE RAMSAR Diversion
reduced
inputs
TATTON & 
MELCHETT
RAMSAR / Yes ✓
TABLEY SSSI Yes ✓ ✓
MERE & LITTLE RAMSAR ...... Yes? (1) ? ✓
BETLEY RAMSAR y Yes ✓ ✓ (1) ✓ address 
ed byEN
OSSMERE RAMSAR s  ■ Yes ✓ ✓ (1) ✓
HATCHMERE RAMSAR Run-off
reduced
now
✓ (1)
NORBURY SSSI • Yes? (1) ✓ ✓address 
ed by EN
QUOISLEY RAMSAR • Yes ✓ ✓ ✓
COMBERMERE SSSI ✓ Yes (1)
CHAPELMERE RAMSAR v  .. Yes (1) ■/ address 
ed by EN
BARMERE SSSI ? (1) ✓ (1)
(I) = requires investigation
Continuous monitoring, using a surface mounted YSI multi-parameter sonde, has been 
carried out on Oak mere and Bar mere since 1997 and 2002 respectively. Nutrient and 
chlorophyll samples are taken from surface waters during servicing visits. An 
Environment Agency water level data logger was installed at Oak Mere to monitor 
natural fluctuations in water level.
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2. WINTER MONITORING: 2005
Winter monitoring of the 14 stillwaters took place in January/February 2005. In the 
weeks leading up to the sampling, the weather changed dramatically, from heavy 
prolonged rainfall, to very dry and freezing conditions. This combination led to a raised 
and unretreating water table, leaving many fields across the area waterlogged and 
flooded in patches. During the sampling however the weather became unseasonably 
mild and damp, although there were still remnants of a bitter wind.
Stillwaters Sampled with National Grid Reference and Survey Dates
Comber Mere SJ 58776 44494 31/01/05
Oss Mere SJ 56670 44054 31/01/05
Marbury Big Mere SJ 56033 45452 31/01/05
Chapel Mere SJ 54061 51881 31/01/05
Bar Mere SJ 53685 48035 31/01/05
Oak Mere SJ 57549 67532 01/02/05
Hatch Mere SJ 55360 72142 01/02/05
Black Lake SJ 53811 70906 01/02/05
Betley Mere SJ 75024 47985 31/01/05
Tabley Mere SJ 72184 76783 01/02/05
Melchett Mere SJ 75125 81131 02/02/05
Tatton Mere SJ 75546 80210 02/02/05
Rostherne Mere SJ 74226 84110 01/02/05
Mere Mere SJ 73262 81730 01/02/05
Introduction
The physio-chemical parameters and nutrient concentrations measured in surface 
waters from 2001 to 2005 have been graphed. Each stillwater is ranked in ascending 
order of average parameter value over the last five years. The N:P ratio of each 
stillwater has been calculated and is tabulated.
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Results
pH: there are no significant changes to be seen in any of the meres, with all bar 2 
having a pH of around neutral (7-8). Black Lake and Oak Mere have consistently shown 
acidic pH values over the period of surveying (5-6.5), this is due to a peaty substratum.
Dissolved Oxygen: most show a general increase from last years results, with only 
Betley Mere showing sings of a decrease (about 15% lower than 2004). Tabley Mere 
has the biggest increase, and Black Lake readings are higher than past results bringing 
it up to normal winter values of over 80% saturation in 2005. No reading was taken at 
Chapel Mere due to difficulties with the instrument.
Dissolved Oxygen
pH
C h lo ro p h y ll a : A v a ria b le  p a ra m e te r  w hich  ra n g e s  from  le s s  th a n  5pg/l up  to  a s  m u ch  
a s  50 p g /l a s  s e e n  a t  O s s  M ere  in 2 0 0 1 . V a lu e s  h ig h er  th a n  30 p g /l h a v e  n o t b e e n  
re c o rd e d  s in c e  a n d  in m o s t c a s e s  re su lts  th is y e a r  a re  sim ilar to  th o s e  co llected  2 y e a rs  
p rev io u s .
C h l o r o p h y l l - a
P h o s p h o ro u s :  S im ila r to  la s t  y e a r , R o s th e rn e , M arbury  a n d  C o m b e r  M ere  h a v e  th e  
h ig h e s t  leve ls  (200  -  3 0 0  μg/l), T a tto n , T ab ley , B etley , B a r a n d  O s s  M ere h a v e  v a lu e s  
rang ing  b e tw e e n  100  a n d  2 0 0 μg/l w hile th e  rem ain ing  six  h a v e  th e  low est v a lu e s  o f le s s  
th a n  1 0 0 μ g / l. T h e  on ly  d if fe re n c e  h e re  from  las t y e a r s  g ro u p in g  is T a tto n  M ere  w hich  
h a s  in c re a s e d  from  p re v io u s  y e a rs . High leve ls  o f T o ta l P h o s p h o ro u s  in th e  w in ter 
m o n th s  e m p h a s i s e s  th e  n a tu ra l n u trien t e n ric h m e n t o f th e  C h e s h ire  M eres .
T o t a l  P h o s p h o r u s
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N itrogen: in m o s t c a s e s  th e  TO N  is sim ilar to  th a t  re c o rd e d  in 2 0 0 3 , th e re  a r e  n o  re su lts  
fo r la s t  y e a r  s o  n o  c o m p a r is o n s  c a n  b e  m a d e . H a tch  M ere  is th e  o n ly  m e re  to  s h o w  a  
sig n ifican t d e c r e a s e  o f o v e r  50 0 0 m g /l, with a n  e v e n  low er re su lt  r e c o rd e d  in 2 0 0 2  th is  
is th e  m o s t v a ria b le  o f th e  m e re s .
N :P  R a tio s : T h e  R ed fie ld  N :P  ratio , c a lc u la te d  fro m  to ta l o rg a n ic  n itro g e n  a n d  to ta l 
p h o s p h o ro u s ,  is u s e d  to  d e fin e  w h e th e r  a  b o d y  o f w a te r  is n itro g e n  o r 
p h o s p h o ro u s  lim ited, le s s  th a n  16:1 a n d  g re a te r  th a n  16:1 resp ec tiv e ly . For 
p h y to p la n k to n ic  g row th  in f re s h w a te r , a  ra tio  o f g r e a te r  th a n  1 6 :1 , i.e. 
p h o s p h o ro u s  lim ited is req u ired .
N itro g en  P h o p h o ru s  N :P R atio
P h o s p h o ro u s  lim ited A s c a n  b e  s e e n  from  th e  re s u lts
H a tc h m e re 2 9 5 0 72 41 m o re  th a n  h a lf  o f  th e  m e r e s  w e re
B etley 4 8 1 0 179 27 fo u n d  to  b e  N itrogen  lim ited. O f th e
C h a p e l 8 1 0 3 0 2 7 m e r e s  th a t  w e re  P h o s p h o ro u s
M ere 2 5 0 0 66 38 lim ited th e  ratio  f ig u re s  w e re  fo u n d
T a b le y 5 4 4 0 167 33 to  b e  ve ry  high, with v a lu e s  rang ing
B a rm e re 7 7 4 0 147 53 from  27:1  to  5 3 :1 . T h is  is no t
N itrogen  lim ited u n u su a l in th e  C h e s h ire  m e re s  with
T a tto n 9 1 0 135 7 fig u re s  in th e  p a s t  e x c e e d in g
R o s th e rn e 2 8 7 0 2 6 7 11 1 0 0 :1 .
M arbury 2 8 0 0 2 1 8 13 -
O s s m e r e 50 153 0
C o m b e rm e re 1 9 9 0 2 0 9 10
O a k m e re 3 6 0 77 5
M elch e tt 7 8 0 6 8 11
B lack lak e 3 9 7 0
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3. CONTINUOUS MONITORING
Continuous monitoring of Oak Mere and Bar Mere throughout 2004 was successful with 
a high percentage of coverage for the year. The results have been graphed and 
summarised below. 2004 was overall warmer and wetter than the long term average, 
with an increase in sunshine hours and rainfall.
OAK MERE: 2004
Oak mere has been monitored continuously for eight years with comprehensive results 
reaching back to 1997. Although comparisons are made with previous years the results 
featured here are from 2004 only. To see previous results consult last years report. The 
coverage for 2004 was good at 79% for the year.
Results
Dissolved Oxygen: min 58%, max 132%, avg 94%, minimum not reaching anywhere 
near the 7% seen during September of 2003. Peak in DO saturation around July/August 
occurs approximately a month after the summer chlorophyll peak, this indicates a period 
of high photosynthetic activity.
Oak Mere Dissolved Oxygen 2004
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pH: min 5.7, max 8.8, avg. 6.6, similar results to 2 previous years, with high pH during 
summer months corresponding with high productivity when CO2 uptake increases with 
increased photosynthesis.
Oak M ere pH 2004
Phosphorus and Nitrogen: As can be seen from the graph in most samples a lot more 
phosphorous present than nitrogen making it nitrogen limited, which is not best for 
phytoplanktonic growth. N:P Ratio average for 2004 = 0.5:1 (TON/Tot P = 73/139 = 0.5) 
this indicates that the mere is severely nitrogen limited (even taking into account winter 
highs in Nitrogen) which would imply that Oak Mere has overall a very low rate of 
productivity.
Oakmere Phos ph orous  and Nitrogen
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Chlorophyll-a: Min 3pg/l, max 225pg/l, avg 23pg/l. Probe results mostly correlate well 
with those from the lab. Noisy readings from October to December are due to probe 
becoming dirty/clogged and wiper not relocating itself properly i.e partially covering 
sensor, giving spurious results. Wiper sponge deterioration and wiper parking location 
being monitored more closely to try and avoid a repetition of these occurring.
Oak Mere Ch lorophyll 2004
Algal Analysis: (Author Dr W. M. Bellamy, Bill Bellamy Associates)
PHVTOPLANKTON AND ZOOPLANKTON MONITORING IN OAK MERE
This report summarizes the results of the phytoplankton and zooplankton analysis of 
Oak Mere samples collected in 2004 and comments on trends since 1997.
PHVTOPLANKTON MONITORING IN 2004
Phytoplankton in Oak Mere was sampled from February to December 2004. Samples 
were collected on a total of 16 days at approximately monthly intervals.
P h y t o p l a n k t o n  In O a k  M e r e  2 0 0 4
□  Cryptomon ids
□  Dinoflagellates
■  Diatoms
□  Green A Igae
■  B lue-g reens
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Generally, phytoplankton numbers were low in Oak Mere throughout 2004. Green algae 
was recorded in most months reaching a maximum of 1100 cells/ml on 8th November. 
Diatoms were also recorded at low levels with a maximum number of 500 cells/ml 
recorded on 29th June.
A blue-green bloom dominated by Coelosphaerium (Gomphosphaeria) reaching a 
maximum of 4500 colonies/ml (preserved sample) was recorded in the late summer. 
The distinction between Coelosphaerium and Gomphosphaeria is not always clear and 
therefore they were grouped together during monitoring. Other blue-greens recorded 
included Anabaena circinalis which peaked at 449.68 mm/ml trichome length on 12 
October 2004. Oscillatoria species including O. redekii and O. agardhii were also 
recorded. However, chlorophyll a, a measurement of the green pigment in the water 
column, did not increase in line with the blue-green bloom. Surprisingly, the highest 
chlorophyll a levels of 143 pg/l and 121 pg/l were recorded before and after the main 
bloom respectively.
A small cryptomonid bloom was recorded in October reaching a maximum of 380 
cells/ml. In June, the dinoflagellate Ceratium hirundinella was recorded in Oak Mere for 
the first time since monitoring began in 1997. It was not seen again in 2004. Ceratium 
species are often found in large numbers in various water bodies in the summer where 
they tend to colour the water brown.
Sampling continued into the winter months during 2004. A variety of species were 
recorded in November and December at low levels including blue-greens and green 
algal species. It is suggested that several species may over-winter in the water column 
(including blue-greens) prior to elevated growth in the spring and summer months.
ZOOPLANKTON MONITORING IN 2004
Zooplankton in Oak Mere was sampled from February to December 2004. Samples 
were collected on a total of 15 days at approximately monthly intervals.
Zooplankton In Oak M ere 2004
□  R otifera
■  C alanoida
■  C yclops spp
■  C hydorid ae
□  B osm inidae
■  D aphniidae
9
The zooplankton population in Oak Mere was generally low during 2004 especially 
during the blue-green bloom in late summer. Coelosphaerium (Gomphosphaeria) 
colonies which were responsible for the bloom are generally unpalatable to zooplankton 
species. Copepods including Cyclops species peaked in the spring with a maximum of 
10 per/L. However, levels were lower throughout the summer before Diaptomus species 
increased to 8 per/L during September.
PHVTOPLANKTON TRENDS 1997 TO 2004
Phytoplankton samples from a total of 51 dates have been collected from Oak Mere 
from 1997 to 2004. Few samples were taken before 2001. The sampling periods were 
as follows:
1997 - October (1 samples)
1998 -  April to September (3 samples)
1999 -  April to October (3 samples)
2001 -  June to November (10 samples)
2002 -  January to October (13 samples)
2003 -  May to August (5 samples)
2004 -  February to December (16 samples)
P h y t o p l a n k t o n In Oak M e r e  2001
□  Cryp tomon i ds
■  Picoplankton
■  Diatoms
□  Green A Algae
■  B l ue-g reens
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P h y t o p l a n k t o n  In Oak M e r e  2002
□  Cryptomonids
■  Diatoms
□  Green Algae
■  B lue-greens
A total of 56 phytoplankton identifications have been made to species or genus but 
there are undoubtedly many more species present in the mere.
Diatoms were recorded in most samples from 1997 to 2004 but at generally low 
numbers. Small blooms were recorded in early summer 2001 and spring and late 
summer 2002. However, sampling in 2001 and 2003 was started later in the year after 
the spring bloom period. The maximum number of diatoms recorded was 900 cells/ml 
in April and August 2002. Asterionella formosa, Cyclotella species and Nitzschia 
acicularis were more commonly recorded than other diatom species.
A total of 30 different species of green algae were identified in Oak Mere from 1997 to 
2004. High concentrations of green algae were recorded in the summer/late summer 
2002 and summer 2003 peaking to 6500 and 8400 cells/ml respectively. The bloom in 
2002 was caused by the unicellular Closterium gracile. In 2003, two colonial species 
namely Crucigenia fenestrata and Elakatothrix gelatinosa were mainly responsible for 
the elevated levels. In comparison, concentrations of green algae were much lower in 
2004 reaching a maximum of 1100 cells/ml in November.
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P h y t o p l a n k t o n  In Oak M e r e  2003
Cryptomonids 
Diatoms 
Green a lga e  
B lue-greens
The phytoplankton records appear to show an increase in the frequency and intensity 
of blue-green algae in Oak Mere in recent years. Blooms usually occur in late summer. 
In 2001 and 2002, Coelosphaerium (Gomphosphaeria) species reached a maximum 
of 1700 and 5300 colonies/ml (preserved samples) respectively. However, levels were 
much higher in May 2003 reaching a maximum of 49,600 (preserved sample) and 
69,700 (live sample) colonies/ml. This bloom was massive causing a very strong water 
discolouration and scum formation. Interestingly, the bloom occurred in the spring and 
was short-lived. Although, sampling ended in August 2003 and high levels of 
Coelosphaerium (Gomphosphaeria) may have re-occurred in September. In 
comparison, levels in 2004 have been lower but various other blue-green species are 
increasing in frequency and some of these, namely Anabaena and Oscillatoria, can be 
troublesome in high densities.
In contrast to the results from Bar Mere, picoplankton is less significant in Oak Mere. 
It was last recorded in 2001. However, cryptomonid levels have been much higher in 
Oak Mere reaching a maximum of 3800 cells/ml in July 2001 and 4900 cells/ml in April 
2002. Since 2002 cryptomonid levels have been much lower in Oak Mere with a 
maximum of 380 cells/ml recorded in October 2004.
The monitoring of chemical parameters by the Agency has shown that the trophic status 
of Oak Mere has changed from mesotrophic/eutrophic to hyper-eutrophic from 1997 to 
2004. Average pH has increased during this period from 4.6 in 1997 to 6.6 in 2004. 
During this time phosphorus, nitrates and chlorophyll a have all increased in the mere. 
In addition, the water level in Oak Mere has risen by over a metre since 1998.
These chemical and physical changes are reflected in the changes of the phytoplankton 
composition recorded since 1997. Blue-greens thrive in waters with high levels of 
phosphorus and nitrates. They also increase the pH in order to achieve their optimum 
growth requirements.
More subtle changes have also occurred in the phytoplankton community in Oak Mere. 
The green alga Closterium aciculare has become less common in Oak Mere in recent 
years. This may be related to increases in average pH as many species of Closterium 
thrive in slightly acidic waters.
ZOOPLANKTON TRENDS 2002 TO 2004
Zooplankton samples from a total of 48 dates have been collected from Oak Mere from 
1998 to 2004. Few samples were taken before 2001. The sampling periods were as 
follows:
1998 -  April to September (3 samples)
1999 -  April to July (2 samples)
2001 -  June to November (10 samples)
2002 -  January to October (13 samples)
2003 -  May to August (5 samples)
2004 -  February to December (15 samples)
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Zooplankton In Oak Mere 2001
□ Rotifera 
 Calanoida 
 Bosminidae 
■ Daphniidae
Zooplankton In Oak Mere 2002
Rotifera
Calanoida
Cyclops s pp.
Chydoridae 
Bosminidae
Daphniidae
Zooplankton In Oakmere 2003
Calanoida 
Cyclops spp. 
Bosminidae 
Daphniidae
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A total of 15 zooplankton groups or assemblages have been identified but there are 
probably many more species present in the mere.
Zooplankton levels were low in 2001 peaking in summer with daphniidae and copepods 
recorded at 14 per litre each. Rotifers concentrations of 12 per litre were also recorded 
in August.
In spring 2002, bosminidae reached very high levels (313 per litre) but the bloom was 
short-lived. It was probably in response to high cryptomonid levels in the spring. Late 
increases in daphniidae were recorded to 37 and 39 per litre in August and October 
respectively. This may be a reflection of high concentrations of green algae recorded 
during this period which are palatable to Daphnia.
The zooplankton population was dominated by Daphnia species in summer 2003 
peaking at 40 per litre in June. Once again, green algae was predominate in Oak Mere 
during this period. In comparison, the much lower levels of zooplankton recorded in
2004 may reflect the persistence of blue-green algae in the mere.
CONCLUSIONS
In conclusion, the phytoplankton population in Oak Mere appears to reflect changes in 
the trophic status of the mere from a mesotrophic/eutrophic to hyper-eutrophic system. 
Certain groups of phytoplankton appear to be declining such as Cryptomonids and 
certain species of green algae while the frequency of blue-greens is increasing. This 
pattern is reflected in the zooplankton population which declines as blue-greens 
increase, as many species find them unpalatable. In addition, increases in pH will 
favour blue-greens over acidophilic species.
Oak Mere has SSSI and SAC notifications and affords protection under Section 28 of 
the Wildlife & Countryside Act, 1981 and the European Directive, Natura 2000. The 
notifications are primarily for Annex I habitats of oligotrophic waters containing very few 
minerals of sandy plains and the shoreweed Littorelletalia uniflorae and transition mires 
and quaking bogs.
The nutrient-poor acidic water of Oak Mere has already been shown to be highly 
sensitive to several sources of enrichment. The glacial groundwater, of which Oak Mere 
is a manifestation, has become progressively enriched. Further nutrient enrichment and 
chemical pollution are a potential threat through surface inflow. Changes to the acidic 
environment of the mere combined with nutrient increases will make Oak Mere more 
susceptible to blue-green blooms.
Monitoring of the phytoplankton and zooplankton communities in Oak Mere can 
therefore be used as a barometer for the health of the mere indicating the impact of 
changes in the physical and chemical environment.
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Water Level: Unfortunately the water level logger experienced a host of problems 
throughout 2005 and was eventually removed in September. It appears 
from the graph (below) that the only real data present is that collected 
around June, giving an average of about 1.2m AOD. Compared to 
previous results this would imply that the water level of Oak Mere may 
have reached an optimum and is becoming stable.
Conclusions
Results from all the parameters correlate well with increased production in Summer and 
Autumn, this is reflected in increased DO, pH and Chlorophyll-a. Since monitoring of 
Oak Mere began in 1997 the waterbody has steadily become more enriched and as 
such is now classed as Hyper-eutrophic.
Trends in the results indicate that this mere is stabilizing and has perhaps reached its 
optimum. All parameters, including water level, are shown to be more stable in the last 
three years. Continued monitoring is needed to determine whether this is the case.
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B A R  M E R E :  2 0 0 1 - 2 0 0 4
C o n tin u o u s  m on ito ring  a t  B ar M ere  h a s  c o m e  to  th e  e n d  o f its th re e  y e a r  d ep lo y m en t. 
It h a s  b e e n  d e e m e d  th a t  su ffic ien t in fo rm ation  h a s  b e e n  g a th e re d  from  th is  m e re  a n d  
so  th e  b u o y  h a s  b e e n  re m o v e d , th e r e  a r e  a s  s u c h  no  fu tu re  p la n s  fo r a n y  fu rth e r 
c o n tin u o u s  in v es tig a tio n  a t  th is  lo ca tio n .
C o v e ra g e  fo r th e  y e a r  s ta n d s  a t  6 4% . D u e  to  p ro b lem s ea rly  on  in th e  y e a r, co n tin u o u s  
m on ito ring  o n ly  rea lly  s ta r te d  a ro u n d  th e  s ta r t  o f M ay.
R e s u l t s
D isso lved  O xygen : Min 2 5% , m ax  182% , av g  91% . R e a d in g s  s e e m  to  fluc tuate  b e tw een  
s im ila r v a lu e s  fo r th e  th re e  y e a r  d u ra tio n . S a tu ra tio n  p e a k  in Ju ly  r e p re s e n ta tiv e  o f 
period  o f in c re a s e d  productivity w ith low er leve ls  of DO s e e n  in w in ter m o n th s  indicative 
o f t im e s  o f  l e s s  activ ity  in th e  w a te rb o d y . T h is  p a tte rn  is re f le c te d  in chlorophyll 
a b u n d a n c e  a n d  pH.
Bar Mere Dissolved Oxygen 2004
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pH: m in 7 .6 , m ax  8 .9 , av g  8 .2 . pH fluctuating  ju s t  a b o v e  n e u tra l is n o rm al fo r B a r M ere  
a n d  th e re  h a v e  b e e n  n o  sign ifican t c h a n g e s  s e e n  in th e  d u ra tio n  o f d e p lo y m e n t. L ow er 
pH v a lu e s  du ring  th e  w in te r  m o n th s  is ind ica tive  o f a  p e rio d  o f le s s  p h o to sy n th e tic  
ac tiv ity  a n d  a  d e c r e a s e  in C 0 2 u p ta k e .
Bar Mere pH 2004
P h o s p h o ro u s  a n d  N itrogen: it w ould  a p p e a r  from  th e  g ra p h  th a t  N itrogen  fa r  o u tw e ig h s  
P h o s p h o ro u s  allow ing fo r ideal cond itions for phy top lank ton ic  g row th , ind icating  th a t  B ar 
M ere  is a  h ighly p ro d u c tiv e , p h o s p h o ro u s  lim ited w a te rb o d y .
B a r m e r e  p h o s p h o r u s  a n d  N i t r o g e n
to ta l P  pg/l 
TON pg/l
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C hlorophyll a: Min 6 .1 p g /l, m ax  94 .6pg /l, avg  3 5 .3 p g /l. P ro b e  a n d  lab  re s u l ts  follow 
sim ilar t re n d s  with p e a k s  s e e n  in M arch/April a n d  S e p /O c t. N oisy re a d in g s  a ro u n d  th e  
beg in n in g  o f J u n e ,  a r e  p ro b ab ly  d u e  to  th e  d e te r io ra tio n  of th e  w iper s p o n g e , a g a in  to  
try a n d  avo id  a  r e o c c u r re n c e ,  th e  s p o n g e s  a r e  to  b e  m on ito red  m o re  c lo se ly .
Bar Mere Chlorophyll 2004
Algal A naly sis : (A u th o r Dr W . M. B ellam y, Bill B ellam y A s s o c ia te s )
P H V T O P L A N K T O N  AND Z O O PL A N K T O N  M ON ITO RING IN B A R  M ER E
T his re p o rt s u m m a r is e s  th e  r e s u lts  o f th e  p h y to p la n k to n  a n d  z o o p la n k to n  a n a ly s is  of 
B ar M ere  s a m p le s  c o lle c te d  in 2 0 0 4  a n d  c o m m e n ts  on  tre n d s  s in c e  2 0 0 2 .
PH V T O PL A N K T O N  M O N ITO R IN G  IN 2 0 0 4
P h y to p la n k to n  in B a r  M e re  w a s  s a m p le d  from  F e b ru a ry  to  D e c e m b e r  2 0 0 4 . S a m p le s  
w e re  c o lle c te d  from  a  to ta l o f 15 d a y s  a t  a p p ro x im a te ly  m onth ly  in te rv a ls .
Phytoplankton In Bar M ere 2004
Cryptomonids 
Dinoflagellates
Picoplankton
Diatoms
Green Algae
Blue-greens
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Two main blooms occurred during the year. There was a diatom bloom recorded in the 
spring and a much larger mixed blue-green phytoplankton/picoplankton bloom in late 
summer/autumn.
A diatom (Bacillariophyceae) bloom occurred throughout the spring containing several 
genera including Asterionella, Cyclotella, Diatoma, Navicula, Nitzschia, Stephanodiscus 
and Synedra. A maximum of 2650 cells/ml was recorded on 22nd March 2004. 
Interestingly, by early April silicate levels fell to a minimum of 153 pg/l. Silica is used in 
the formation of the cell wall or ‘frustule’ of diatom cells and the reduction in levels 
appears to demonstrate the magnitude of the diatom bloom. As in previous years, there 
was no second bloom in the autumnal turnover as observed in a typical dimitic 
mesotrophic lake.
Concentrations of green algae (Chlorophyceae) were low during the spring with few 
species recorded. Scenedesmus and Ankistrodesmus species were frequently recorded 
during summer months.
A large blue-green phytoplankton and picoplankton bloom was recorded in late 
summer/autumn characterised by mainly Coelosphaerium (Gomphosphaeria) species 
reaching a maximum of 6000 colonies/ml on 12th October. The distinction between 
Coelosphaerium and Gomphosphaeria is not always clear and therefore they were 
grouped together during monitoring. Other blue-greens recorded at lower levels 
included the filamentous species Oscillatoria agardhii, Oscillatoria limosa and 
Oscillatoria redekii. Large concentrations of picoplankton was also recorded during this 
period reaching a maximum of 10,000 cell/ml on 28th September. The mixed bloom 
resulted in a strong green discolouration of the water with chlorophyll a, a measure of 
the green pigment in the water column, reaching levels of 442 pg/l during October.
Picoplankton was recorded in Bar Mere throughout the majority of 2004. These cells 
are very small (typically less than 2 pm in all dimensions). They include some blue- 
green algae, chrysophytes and green algae. However, picoplanktonic blue-green algae 
are often the main primary producers during summer months in many water bodies.
Sampling continued into the winter months during 2004. Interestingly, a variety of 
species were recorded in November and December at low levels including blue-greens 
and green algal species of the genera Ankistrodesmus, Closterium, Crucigenia and 
Scenedesmus. Primary production in temperate aquatic systems is usually very low 
during the winter period. It is suggested that several species over-winter in the water 
column (including blue-greens) in Bar Mere prior to elevated growth in the spring and 
summer months as daylight and water temperatures increase.
ZOOPLANKTON MONITORING IN 2004
Zooplankton in Bar Mere was sampled from February to December 2004. Samples 
were collected from a total of 14 days at approximately monthly intervals.
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The zooplankton population in Bar Mere followed a typical cycle characterised by low 
levels in the spring and late summer when phytoplankton blooms occurred and high 
levels in the summer corresponding with low phytoplankton concentrations as many 
green phytoplankton species are consumed by zooplankton during this period.
High numbers of Bosminidae (54 per litre) were recorded on 18th May 2004 but the 
increase was temporary with numbers falling to 6 per litre by 4th June 2004.
Members of the family Daphniidae or water-fleas dominated the zooplankton population 
throughout the summer. They reached a maximum of 485 per litre on 4th August 2004 
with Ceriodaphnia species peaking at 351 per litre. The Daphniidae bloom lasted from 
June to August and probably contributed to the reduction in phytoplankton levels during 
this period.
Zooplankton levels were low after the summer as the large blue-green Coelosphaerium 
(Gomphosphaeria) colonies are generally unpalatable to zooplankton species.
Numbers of zooplankton were low during winter months. However, several species of 
rotifers including Ascomorpha spp., Asplanchna spp. and Notholca spp. were recorded.
PHVTOPLANKTON TRENDS 2002 TO 2004
Phytoplankton samples from a total of 32 dates have been collected from Bar Mere 
from 2002 to 2004. The sampling periods were as follows:
2002 - February to October (12 samples)
2003 -  May to August (5 samples)
2004 -  February to December (15 samples)
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Zooplankton In Bar Mere 2004
Rotifera 
Calanoida 
Cyclops spp.
Chydoridae 
Bosminidae
Daphniidae
Phytop la nkton  In Bar Mere 2002
Cryptomonids 
Diatoms 
Green Algae 
Blue-greens
P h y t o p l a n k t o n  In Bar M e r e  2003
Picoplankton
Diatoms 
Green Algae 
Blue-greens
A total of 49 phytoplankton identifications have been made to species or genus but 
there are undoubtedly many more species present in the mere.
Diatom blooms were recorded in 2002 and 2004 but sampling in 2003 probably started 
too late (May) to catch the bloom. The bloom in 2002 was much larger than in 2004 
reaching a maximum of 12,400 cells/ml compared to 2650 cells/ml respectively. The 
most frequently recorded diatom was Cyclotella occurring in 44% of preserved samples. 
The maximum number of a diatom recorded was Asterionella formosa with 10,200 
cells/ml occurring in February 2002.
Levels of green algae were low in 2002 and 2004 but reached much higher levels in 
April and May 2003. The most frequently recorded green algal species in Bar Mere has 
been Scendesmus quadricauda observed in 44% of preserved samples. The maximum 
number of a green species recorded was of Ankistrodesmus spp. (7400 cells/ml) in a 
live sample taken in May 2003.
In 2003 a large mixed bloom of green and blue-green algae was recorded in early 
summer. This was not observed in 2002 or 2004 where phytoplankton levels tended to
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be very low in May and June. A late blue-green algal bloom was not recorded in 2003 
but this may have been missed as the last sample of the year was collected on 6th 
August 2003.
Late summer blue-green phytoplankton blooms were recorded in 2002 and 2004 but 
not 2003. However, very high picoplankton concentrations were observed in summer 
months in 2003 peaking at 431,600 cells/ml (preserved sample) in August 2003. This 
could have been the result of blue-green algal picoplankton. Picoplankton appears to 
be occurring more frequently in Bar Mere and is probably one of the main contributors 
to primary production in the mere.
Coelosphaerium (Gomphosphaeria) species were the most frequently recorded blue- 
greens in Bar Mere recorded on 34 % of sampling occasions reaching a maximum of 
6,000 colonies per ml in a preserved sample in October 2004. Interestingly, a figure of 
20,500 colonies per ml was recorded in a live sample in May 2003. This is a very dense 
concentration of algae and may represent a scum which was sampled. Both 
Coelosphaerium and Gomphosphaeria species are typically spherical and sub-spherical 
colonies of algal cells contained within a mucilage sheath and common in mesotrophic 
lakes. However, they tend not to release toxins such as other more troublesome blue- 
green alga genera including Oscillatoria, Anabaena and Aphanizomenon. These 
species have all been recorded in Bar Mere at low levels from 2002 to 2004.
ZOOPLANKTON TRENDS 2002 TO 2004
Zooplankton samples from a total of 31 dates have been collected from Bar Mere from 
2002 to 2004. The sampling periods were as follows:
2002 - February to October (12 samples)
2003 -  May to August (5 samples)
2004 -  February to December (14 samples)
Z o o p la n k t o n  In Bar M e re  2002
Rotifera
Calanoida
Cyclops spp 
Chydoridae 
Bosminidae 
Daphniidae
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Figure 5 Zooplankton  In Bar M ere 2003
■  Calanoida
□  Cyclops spp.
■  Chydoridae
■  Daphniidae
A to ta l o f 14 z o o p la n k to n  g ro u p s  o r  a s s e m b la g e s  h a v e  b e e n  iden tified  b u t th e r e  a re  
p ro b ab ly  m a n y  m o re  s p e c ie s  p r e s e n t  in th e  m e re .
S m all B o sm in id a e  in c r e a s e s  w e re  re c o rd e d  in April a n d  M ay in 2 0 0 2  a n d  2 0 0 4  
re sp e c tiv e ly . In a d d itio n , D a p h n iid a e  b lo o m s w e re  re c o rd e d  in 2 0 0 2  a n d  2 0 0 4  du ring  
s u m m e r  m o n th s  with c o rre sp o n d in g  low p h y to p lan k to n  lev e ls . T h e  b loom  in 2 0 0 4  w a s  
m u ch  la rg e r  th a n  in 2 0 0 2  re a c h in g  a  m ax im u m  of 4 8 5  p e r  litre. In te restin g ly , a  s im ila r 
in c r e a s e  w a s  n o t r e c o rd e d  in s u m m e r  2 0 0 3  w h e n  z o o p la n k to n  le v e ls  w e re  v e ry  low. 
C o rre sp o n d in g  p icop lank ton  leve ls  w e re  very  high su g g e s tin g  th a t th e  p icop lank ton  w a s  
n o t p a la ta b le  to  z o o p la n k to n  s p e c ie s .
D a p h n iid a e  w e re  f re q u e n tly  r e c o rd e d  in B ar M ere  from  2 0 0 2  to  2 0 0 4 , o n  9 7 %  of 
o c c a s io n s .  T h e  lev e ls  in 2 0 0 4  w e re  v e ry  h igh c o m p a re d  to  p re v io u s  y e a rs .
In g e n e ra l  B ar M ere  is d o m in a te d  by  v a rio u s  fam ilies  o f c la d o c e ra n s  (i.e., d a p h n iid a e , 
b o s m in id a e  a n d  C hydoridae . O th e r  g ro u p s  re c o rd e d  a t  low er lev e ls  in c lu d e d  th e  
c o p e p o d s  C y c lo p s , D ia p to m u s  a n d  v a rio u s  s p e c ie s  o f ro tifers .
C O N C L U S IO N S
In c o n c lu s io n , th e  p h y to p la n k to n  p o p u la tio n  in B a r M ere  a p p e a r s  to  follow  a  s e a s o n a l  
g row th  p a tte rn  typ ica l o f m a n y  te m p e r a te  m e s o tro p h ic  la k e s  c h a ra c te r is e d  by  sp rin g  
d ia to m  b lo o m s  a n d  la rg e  co lon ia l b lu e -g re e n s  w h ich  d o m in a te  th e  m e re  in th e  la te  
s u m m e r  a n d  a u tu m n .
T h e  re s u lts  from  2 0 0 3  in d ic a te  th a t  th is  p a tte rn  d o e s  n o t o c c u r  e v e ry  y e a r  a n d  e a rly  
s u m m e r  b lo o m s c a n  form  in th e  m e re  u n d e r  ce rta in  cond itions. In add ition , p icop lank ton  
is in c re as in g ly  a n  im p o rta n t c o m p o n e n t  o f  p rim ary  p ro d u c tio n  in B a r  M ere .
T h e  z o o p la n k to n  p o p u la tio n  is d o m in a te d  by w a te r- f le a s  w h ich  o ften  re a c h  high lev e ls  
c o n su m in g  v a r io u s  p a la ta b le  p h y to p la n k to n  s p e c ie s  u su a lly  in s u m m e r  m o n th s . 
H ow ever, p h y to p lan k to n  p o p u la tio n s  will p re d o m in a te  w h e n  z o o p la n k to n  leve ls  a re  low, 
a s  re c o rd e d  in s u m m e r  2 0 0 3 .
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Bar Mere is one of 12 meres which lie within the Cheshire region which has been given 
the designation SSSI (Site of Special Scientific Interest). However, the mere is 
vulnerable from agricultural practices as it is open, receiving water from Steer Brook 
and Bickley Brook. The nutrient data collected by the Agency indicates that 
concentrations of nitrates and phosphates are well above those levels which will limit 
phytoplankton and picoplankton blooms. Any additional nutrients which may enter the 
mere could therefore increase the frequency and severity of such blooms in the future.
At present, Bar Mere is dominated by Coelosphaerium (Gomphosphaeria) colonies but 
blooms may be caused by more ‘nuisance’ blue-green species in the future such as 
Oscillatoria, Anabaena and Aphanizomenon. These have all been recorded previously 
in the mere.
Conclusions
Bar Mere is a highly enriched waterbody which carries the classification of Hyper- 
Eutrophic. This is reflected in high chlorophyll levels, high pH values and relatively high 
nutrient concentrations.
A good correlation can be seen between parameters such as DO, pH and chlorophyll 
with peaks occurring around July in each.
There have been no significant changes in the three years of monitoring and hence it 
can be said with some confidence that Bar Mere is a stable waterbody.
4. SUMMARY
Winter Monitoring: Very little change in the results, proving consistent over the five 
years. The stillwaters are therefore considered stable and productive with Little, Bar, 
Marbury and Mere Mere nutrient enriched.
Oak Mere: Continued stabilising of all parameters, possibly indicating that this Mere has 
reached an optimum. Oak Mere has increased its enrichment over the years and is now 
classes as being Hyper-Eutrophic.
Bar Mere: A stable and highly enriched waterbody which is also classed as Hyper- 
Eutrophic. The results show no indication of any trends or changes and hence Bar Mere 
shows no need for any concern or continued investigation.
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5. FUTURE MONITORING
The 14 stillwaters will be sampled in January / February 2006 to continue to expand the 
winter database.
Bar Mere was originally chosen as a continuous monitoring site as there was a lack of 
water quality knowledge. Bar Mere has now been monitored for three years and this has 
been deemed sufficient to determine the nutrient status of the mere. The Stillwaters 
Group has decided that it is beneficial for the equipment to be used elsewhere.
The stillwater that has been chosen to receive continuous monitoring is Tatton Mere. 
It has the designation of SSSI as it is recognised as being of international importance 
for it’s wildlife and habitats, this signifies long term interest in the quality of the water.
Recent pollution incidents at Moor Pool in Knutsford have also increased the 
importance of the need to monitor at this location. In December 2004 United Utilities 
were fined after sewage effluent was released into Moor Pool due to pump failure. Moor 
Pool is situated at the southern most point of Tatton Park and is part of Tatton Mere. 
Data from the sonde can be used to monitor the Dissolved Oxygen levels of the water, 
depletion of which is a direct effect of sewage pollution, which in turn causes fish deaths 
through suffocation.
To find out more information regarding the pollution incidents at Moor Pool, please refer 
to the internal News Release dated 22 December 2004, entitled “United Utilities Fined 
After Pollution Kills Fish”.
The sonde will be positioned at the southern end of the mere (SJ 7560 7940) where it 
will be attached to the fencing. This locates the sonde in direct contact with water from 
Moor Pool and alleviates the need to deploy a buoy.
Continuous monitoring at Tatton Mere was started February 2nd 2005, and monitoring 
on Oak Mere will simply carry on until further notice.
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A p p e n d i x
W in te r M onitoring
T e m p e r a t u r e
S p e c if ic  C o n d u c tiv i ty
o r t h o - P h o s p h a t e s
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Alkalinity
Silicate
27
Ammonia
Oak Mere Continuous Monitoring
Oak Mere Temperature 2004
O a k  M e r e  S p e c i f i c  C o n d u c t i v i t y  2 0 0 4
OAK MERE STATISTICS 1997 to 2004
D i s s o l v e d  O x y g e n pH
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Specific Conductivity
* 2 0 0 3  c o v e ra g e  lim ited to  s u m m e r  m o n th s , s o  n o t a  t ru e  r e p re s e n ta tio n  o f  th e  d a ta  
fo r th a t  y e a r .
O a k m e re  N u tr ie n ts
phaeophytin μg/l
■ total P μg/l
□ ortho-P μg/l
□ ammonia μg/l
■ Nitrate μg/l
□ nitrite μg/l
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Bar Mere Continuous Monitoring
Bar Mere Tem pera tu re  2004
B a r  M e r e  S D e c i f i c  C o n d u c t i v i t y  2 0 0 4
BAR MERE STATISTICS 2002 to 2004
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pH Specific Conductivity
Nitrate
*2003 data - spring/summer values only (40% coverage)
Barmere Nutrients
phaeophytin μg/l 
total P μg/l 
ortho-P μg/l 
ammonia μg/l 
Nitrate μg/l 
Nitrite μg/l
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Total Phosphorus
